Instrument-Assisted Soft Tissue Mobilization Treatment for Tissue Extensibility Dysfunction
TherapeuTic ModaliTies Russell T. Baker, DAT, ATC; Alan Nasypany, EdD, ATC, LAT; Jeff G. Seegmiller, EdD, ATC, LAT • University of Idaho; and Jayme G. Baker, DPT, ATC, PT • West Coast Spine Restoration Center treatment typically includes application to more than the tissues at the isolated location of pain. 12 The instruments are thought to facilitate the clinician's ability to detect altered tissue properties, as well as facilitate the patient's awareness of altered sensations within the treated tissues. 15, 16 Increased vibration within the instrument is believed to an indication of abnormal tissue properties. 9, 17, 18 Additionally, the instruments are believed to provide a mechanical advantage that allows the clinician to achieve greater depth of mechanical force transmission than that which can be produced with the hands, 13 while also reducing compressive stress on the clinician's hands. 16, 17 The clinical use of soft tissue mobilization instruments is purported to enhance treatment effectiveness, 19 particularly in areas of fibrosis. 9 The inducement of tissue microtrauma is believed to elicit a local inflammatory response that promotes breakdown of scar tissue, release of adhesions, synthesis of new collagen, and connective tissue remodeling. 9, 17, 19, 20 IASTM treatment of enzyme-induced tendinitis in rats has been shown to promote fibroblast proliferation, collagen synthesis, collagen maturation, and collagen alignment. 20, 21 Functional benefits included increased stride length and stride frequency. 20 A study of ligament healing in rats following IASTM treatment documented greater cellularity, improved collagen alignment, fewer adhesions and granular tissue, and increased ligament strength and stiffness. 22 Clinical studies of IASTM administered to patients with tendinopathies have demonstrated pain resolution, improved ROM, and return to normal function at a ptimal musculoskeletal function requires an adequate joint range of motion (ROM), which may be restricted by muscle tightness. 1 Inadequate muscle flexibility increases susceptibility to both overuse syndromes 2,3 and acute injuries. 4,5 Improvement of flexibility is often a goal of interventions for injury prevention, performance enhancement, and injury rehabilitation. 1,4,5 A variety of stretching techniques 1,4,5 and heating modalities 6 are used routinely to promote flexibility.
A theorized cause of apparent muscle tightness is tissue extensibility dysfunction (TED). 7 Musculoskeletal injury, even if microtraumatic, can produce scar tissue that alters the properties of collagenous tissues. 8, 9 The term neurodynamics refers to peripheral nerve sliding and/or tension development that normally occurs without symptoms. Appropriate neurodynamic treatment strategies (i.e., "slides" or "tensioners") may alleviate neural symptoms that arise from TED. 10 Neuromuscular activation patterns may involve strong contractions that produce joint compression and excessive muscle tension. 7 When treating TED, clinicians need to identify its cause in order to implement an intervention that will be effective in producing long-term flexibility improvement.
Instrument-assisted soft tissue mobilization (IASTM) is a therapeutic technique that is based on the soft tissue mobilization rationale introduced by James Cyriax. 11-13 IASTM differs from traditional cross-friction or transverse friction massage. Specially designed instruments are used to apply longitudinal pressure along the course of muscle fibers, 11, 14 and faster rate than that observed for natural healing 18 and traditional therapeutic interventions. 23 Case studies have documented similar IASTM benefits, but other therapeutic interventions also were administered in those cases. 16, [24] [25] [26] The purpose of this investigation was to assess the effectiveness of IASTM for the treatment of hamstring TED in three consecutive patients. A method of IASTM administration developed by a proprietary entity (Técnica Gavilán, Tracy, CA) was utilized, which involves soft tissue mobilization with movement. All three patients were evaluated with the same processes, and all treatments followed a designed protocol.
Case Series
A summary of each patient's history is provided in Table 1 . The patients were collegiate student-athletes who complained of chronic posterior tightness in the lower extremities and exhibited hamstring TED (i.e., ROM limitation on standing flexion test, sit and reach test, passive and active straight-leg hip flexion, and 90/90 active knee extension test), without signs of a lumbar spine or hip joint injury. Exclusionary criteria included history of surgery, bleeding disorders, use of anticoagulant medication, thrombophlebitis, skin disorders, diabetes, kidney disease, uncontrolled Presented with complaints of chronic posterior leg tightness without a mechanism of trauma that had been constant over the past two weeks. Reported bilateral hamstring pain rated as a 5 while training and a 4 during initial examination using the NRS. Stated that stretching and cryotherapy self-treatments had not improved his symptoms. Goniometric measurement of active straight leg hip flexion revealed 38° of flexion on the right side and 20° on the left side. The patient also displayed positive signs (i.e., pain, decreased ROM) during the 90/90 active knee extension, Ober's, and Noble's compression tests bilaterally. Presented with complaints of chronic posterior leg tightness for the past eight months, but denied any mechanism of trauma or previous injury. Previous treatment, applied by both an athletic trainer and a physical therapist, had failed to produce improvement despite the use of ultrasound, exercise, static and PNF stretching. He did not report any hamstring pain at the time of initial examination on the NRS. Goniometric measurement of active straight leg hip flexion revealed 74° of flexion on the right side and 54° on the left side. The patient also displayed positive signs (i.e., pain, decreased ROM) during the 90/90 active knee extension test bilaterally.
